PATENT ABSTRACTS OF JAPAN 




(1 DPublication number : 

10-079453 



(43)Date of publication of application : 24.03.1998 

(51)Int.CI. 


H01L 23/29 
H01L 23/31 
H01L 21/60 
H01L 29/78 
H01L 29/861 


(21 Application number 

08-234922 

(71)Applicant : 

HITACHI LTD 

(22)Date of filing - 

05 09 1 996 

(72)Inventor : 

KURIHARA YASUTOSHI 
OKADA NOBUSUKE 
TSUCHIYA KATSUJI 
KAMISHIRO IWAMICHI 
NUMANAMI MASAHITO 
ENDO TSUNEO 
YAMADA KAZUJI 


(54) MOLDED ELECTRONIC COMPONENT AND MANUFACTURING METHOD THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To inhibit an outflow of a molten solder material by a 
method, wherein a Pb concentration in a solder alloy material is prepared at a specified 
value or lower. 

SOLUTION: A semiconductor device 40 is constituted into a structure, wherein a 
semiconductor base body 21, a chip resistor 22 made of ceramics, a chip capacitor 23 
and a terminal 24 are secured conductively and mechanically on a circuit board 10 of a 
structure, wherein a copper wiring layer 3 is selectively formed on the main surface of 
an Al plate 1 via an insulating resin layer 2 with a solder material 25. This solder material 
25 contains two or more kinds of metals, which are selected from a group of Sn, Sb, Ag, 
Cu, Zn, In and Bi, and Pb as its main component A Pb concentration in the solder 
material 25 is prepared at about 10wt.% or lower. Moreover, a bonding is performed on 
the base body 21 using a metal wire, and these mounted components 21 to 25 and the 
board 10 are hermetically sealed with a molding resin 30 with selected coefficient of 
thermal expansion of about 10 to 20ppm/° C. Thereby, a thermal fatigue resistance and 
airtightness of soldered parts are enhanced, and a refusion of solder in a thermal 
process is inhibited. 



LEGAL STATUS 

[Date of request for examination] 14.03.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3379349 

[Date of registration] 13.12.2002 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 


9 


(19)B*H4$!IW (JP) 


& m ^ fF ^ # (A) 


#58^10 - 79453 

(43)&»B *fr«105Kl998)3 324B 


(BDIntCL* 
H 0 1 L 23/29 
23/31 
21/60 
29/78 
29/861 


3 1 1 9447-4M 


F I 

H0 1L 23/30 
21/60 
29/78 
29/91 


R 

3 1 IS 
6 5 2Q 


m&m& it*3@<D»9 ol (£i5K) 


<21>HHg#^ #H¥8-234922 

(71)ffl8SA 

000005108 




(22)ffleB ¥j£8¥(1996) 9M5H 




(72)SS9i# 







j££4LBi£»fW?f B£«3S?rf*l 


(72)8S9i# 




$?«!RHft***^«I-tTBl#l^ » 









«sas/jN^^±**iirETS2o#i# * 





(74) m A 

#a± /Mil mm 





(54) B6W©=&i»3 ^-^HSS^flR^OStft 
(57) [5ft] 

mtmwasm-r s ^ t £i»jt-r & . 
[fg&^sj s^w«pb«^ i owt%wrt-r 


27' 30 24 




\ 


27 


(2) 


hl^-tts^m^ff^^^zX^xm^ti. §£e 

¥mftm.mzi5^x . m&&&s n , sb, as, 

Cu. Zn, I nat/BiOS*^S^SiX^2SaW 
Mi^&»**>PbiftJg#l 0wtXJa.T(cB«E3ivO*4 

m&tf 1 0—2 0 PPm/'C t'StR^iXTV^ «I b Z&WL 

t-$-& — >v FmwfMSh. 

a, m. ft, - /^p, tu/fy. ?yy*-ry, M 
m=7 s *— Ms^)R<7)P*^ss?sn.Jt i n<v&m. 

Xii. TA-5-^A, IB, =.«y*/W*>»a»&jKRSfifc 
11<0M*^^S-7MJ -^xi:s i c , A IN, A 
1 2 0 3 , BNCDWtfrL>M$iZtifz'J?%< ti>m<7)*7 
S -y ? xm.^^WLLX^:hW.^mXh 0 . R&ftS 

£*KK fc t> i «*»^** - k swatr**-^ 

^XlCCu, Ag-Pd, Ag-Pt, Au, Ag^O 

assist:? -f 5— i^bfcxsK^^sftamsiirit^i:"*" 
$ *i£¥##§£S£fc wc » mtmu&tf Sn, s 

b, Ag, Cu, Zn, I nJllfB iOWtfrbiStfl^tl 

tz 2mmiif±co±mt p b £±j&»k-rs-^£«~ <t o 

g»3 ft, K-^#+<0 P b WStf 1 0 wtmrtWS 
^tUzt-J^ VSXHMdfi. 2 
**f J: 0 ®*S ft* i k -S:#8(k «F§S*. 


#^¥1 0-794 53 


&m&tt h z t * im t f s ^-/w h-am^ea. 

BSrlStt. Sn, Sb, Ag. Cu, Zn, I n&t*B 

izx vtmi®&&zM&m%m±iz.mmL. sn. s 

b, Ag, Cu, Zn, InMt&iV&frbmiZtl 
tz 2«®KUi<0^gi: P b*»A>^.g.^«Sr^t-S k 

§ z t i^b-r^-t^Mm^ffacomm. 

[000 13 

m^zmth . 

[00023 

Mt-ti. A'7-b7yy^^f 7 7-5:ffl<-x±tc P b 
- S nli^«(cJ: 0-*«HU;^V-b7y^ 

<?)a\s?9nmb^&%m*mizh« z^xo^^mw 
^&&.*?%tf5cn>gfcim j tz>tz*>. m^-^iimm 

[00033^^. *mi>muv>±r(r>9m$:&m$ft 

SWfci 0 £*K»»«£*tr£T WN°-y ^-^W* 1 

m%.x'*&<r>x\ ^m^m^m^mmz^h „ 
[00043 ^M¥^f*^ia^ti^-c , ^*«"F- 

tf&Hzmi-r&f&Z'* ••/ ^— y'o^SWfi < Sct5t$-<i: 


(3) 


0-7 94 5 3 


c o o o 5 j tmwmw.t&tsEmnmn.jitf 
a, mwt. mmm) im<%z&b\ 5E&%mm. 

[0006] — S^R®f8^Sabl»v^i:^^ 

t i i: ^ n ^> nmm.o3$fmt$> & \ mB&mt&D 

ftft&tm b t X coMJlWlz X h "IMS rms." : X 

Ulttf* (Vo 1 . 3 0. No. 3) , 2 2— 2 6H ( 1 9 
8 330 fctt, M®^V^;PV-f r-JI ( 1 4—3 0/* 
m) ^MU7^S->)Aii ( 1 — 2mm) (D-U<r> 

m (3 5wm) ^jgBgL^a^siHiKsafflfflg*^ 

[0007] f$2ft?immb LTON.Sakamotof>^J: 
& "An Improvement on SolderJoint Reliability for 
Aluminum Based IMST Substrate" : IMC 1922Proceedin 
gs „ 5 2 5 — 5 3 TK ( 1 9 9 230 fcli. ±tKU£ 
*«I1IK««±^ Pb-60wt%sn XMXtfttfc: «t 0 

->>Ai:|Sl^^|^S^ (2 5ppm/'C ) tfra^ 

(Al ) fc^J^5i^(5ff#fiE^r2 5ppm/-C <D«lSiT- 

[0008] ±R5feflStrjM 1 at* 2 ^*-^<^ma 
[0009] ±m?mmm 1 rv2 izmrs<m&sm 

[0010] 

m^<m&mt®miw.-*?^ r» v h i emu <m 

ttau. c«itr. : 3. 5 PP m/X:(S 

i ) , *-v7W8Lfo: 7ppm/'C (T/US>) . f-yT" 
ayfVt: 1 0ppm/-C (^-^l^'J^A);! 8* 


iJ3fi^^#V^0S&««[ (A 1 : 2 5 P pm/-C ) ±£P 

b - s n*&A*f*>wx*fff i vmm-ztih . IdX 

oixM/XA5< DSELSttuSi-u SKWtlil^ 
h Z. b b =Sr 0 . d*t^*^f*:^S^®^OS!U5^*<a 

[0011] &tc. mm®&?>i*Ast~iimzp b-eo 

mit. Pb-60wt%Sn 183'C, tf3£i£ 

m - 2 2o*c) zm^x'trbtiz. zcom. mm^R* 
mmvtip b - 6 owt%s na?£tfv>-m>mmt& . 

Pb-5wt%Sn-^«Srfflt^^l±. Hfl^OJ:^^ 
[0012] JSC 5fefrS^ 1 &t^2 (cS^<^#: 

^^Sfs^j&^iSEL. ztiizzmwmmnmmmnmm 

7J* j aS$ixT. EliM6lR- J l:-7H««IBIB<0»6-#ffi 

[ooi3] ja±««fSflwwis ^^^^§M{i^fi^^^og£ 
[0014] Ltztf^xiigfflnmmz. ±.m.comm 

[00 15] 


(4) 


n, Sb. As. Cu, Zn. I nRt;B i 

tciOSmSix^ K^A»+<OPb«WE**10i*t%jaT 
tcpg£*ut^& £ k £31 1 O^HSk-T & . 
[00163 sWMHoVHSWi. £KEIfcWftW-fc*t 

&W?3ft*:i»»3r < k *> 1 o£*ti«*»fljW* 1 ^« 

Sb, Ag, Cu, Zn, I nRlfB i 0>ff*>£>3!iR§ 
*ufe 2 WRJ2Ui<!0Allk P b 5r±J&frk LfroPbjgg 
^'lO^OT^IiS^ix^-^T-fcSm^p 1 !.* 1 *. ft 

[0017] ^m^—tuvmm,=FU^><^mmt. & 

»IW*e-/u PfMKc ± oT»«$i^^f*§£S*>K 
8HC*J WC „ 8$rttWHi(CP b - S n-£&Jf Srl&«\ S 
n, Sb, Ag, Cu, Zn, I nJU^B i £)$¥*»£> 8 

gEp D n ^iS^JSi3»-t:^ll«t, Sn, Sb, Ag, C 
u , Z n . I nRX/B i <7>S¥*^8tR£*x*: 2«&JiLt 

£#«fcoPbJf|^£ 1 OwtXJaTfc:IBW*£k*W« 

k-rs. 

[0018] EUi<0flij££. iHSf^titrs . 

[ o o 1 9 ] 01 it^m^^mm&n^mm-t&mm 
mx'h&. zc&tmmmiou. Ai«io±®tc*e 

ISSflltJi 2 LTSW&Jf 3 #8tR»j££ii-*:lIl8&£ 
S10 ±f£. 2 1, '/7 

J£tJt2 2, f--/7'3>'7 r >'-9-2 3*^^rSgl!lS-?. 
LTy^^HBa^fc&WF^tfSn. Sb, Ag, C 
u , Z n , I nltXB i *>Ra»fcBS?S*Ufc 2SSULh 
W&JSk P b £±fifcfrk-f &t±/Uftt2 5iZi. *)mWt) 
RtflBttWfcBWSfU ¥##SliP*fl£2 1 lzl±&!m 
2 StfV-r 4 ^#S6$fU rix^c7)fg«5ia5n D p2 
1, 22, 23. 24, 25, 2 6*»K1 0*»*« 
s£#l 0~2 0ppm/'C KStRSft^-ZV-KetBiSO 
t,zX<OfmMZ$t±Zti* *tT, {iA^'«2 54'<^P 
bjftgtfl 0wt%UmclfflS$^k<7)-e&£>. 
[0020] MX*£H2 54"OP bli. WtcMHFf 2 

2,23 **hp 2 4 mv>igm&&<?>i£A,fztm%®m 

tc. fcfe^^m^^iX^Pb-Sn^-^^^^A 
jlk-TS . *ffiP b - S n&&&MMte. iSttSSfp^Xi 

[0021] ^ISJ^cDl****^*^***^ 


#B3¥10-79453 


?li2^^Sfe§iX3teili.i^ , J >-V*«^£k S*MH3BI 
WR5 Ol.zm-2 4 £ P b k S n £±J&frk-r&m2<?) 

ritmiffc. a NW**F«*2 1, *5i7^ttf7 

-5-LTUy«ffl*^ 5 5ri.SS^24{±Sn, Sb, Ag, 
C u , Z n , I n&tfB i nW^hWR^iXft 2^SUA 
±<D&JK$r;feJ&frk -f «ff 1 2 5 te J: 0 IHS&S 
«1 0±fcB*3*VO*6. 

[0022] *^£&tt-&|;LU*tt2 5li^«SCp a pSr 

flfcfftti: HHK»^t. Alifcbl*Stt2 5 

LTSn-5wt%Sb#. B(±P b- 6 0wt%S nS. 
* LT C (± P b - 5 wt% S n#£8ffl . 
AOT*&tt«*"M ?/H&5 0 0®iTliad£tii;tf$3& 
£{f ^k'^LTWSrv*,, £*U£*fbBS,tf Ctf>*£ 

x-yxteAstimz?? -v?*^. ztuz£z>m$m 

»B&lfC£jSfflL^%^tcJt^-. «ifc*KK»«E«W 
i^LTV^.. £tt«. S n - 5wt% S bWcoHHt* 1 
P b - 6 0wt%S ntJ^P b - 5wt%S nfti OlOtt* 1 

s mmmuz< ^ttmxh %>^t izm~? < . ^ 

^AWftfitLT, W^{fSn-3.5wt%Ag-l. 
5wt%I n-7. 5 wt%Pb, Sn-10wt%Zn- 
1 . 5wt%I n-0. 5wt%Pb, Sn-4wt%Ag-2 
wt%Zn-2wt%B i -3. 5wt%Pb. Sn-4.5wt 
%Cu- 1 .7wt%Pb, S n-4wt%Cu-3wt%A 
g-5.2wt%Pb, Sn-2wt%Sb-lwt%Cu- 
2wt%Ag-2wt%Z n-4. 2wt%Pb ^CDiotC 
Sn, Sb. Ag, Cu. Zn, I n&tfB i <7)gf#>4> 
mSRZttfz 2«^Lh^«k P b Srjyfcfrk-Ti.-^ 

Pb<7)#^a^<s«^s^raa$r»?i-r«.^ 

[0023] ^JSWfcJStt**— A'HWBS OJilS^gS 
4. ^-;PKfiSli3 0(4H]S&S«l Ok-^-ft^ 

0±(CffA2 1. 22. 23, 24. 25, 2 6m 

fdttiimmzuxisK) . ztit>co&&t:mmLx^&te 
A,im 2 5 \,z-4kvtiz thtco ft&fc?it>mxz tih 
k. z<ntknn®^w^ikizigmt&&i]tfM&i* 


(5) 


10-79453 


*U>*:ft. JK^««*£&**-< JB 
2<^S*{i. ^H«I83 0 kQIHEKl 0 kco— #c 
fc#®2 7^2 7 ' (H1#!S) fcrtSW&7J£rtSr*-£ 

k. zeMnwffi^wgszitizmmt&fejitfn&z 

*trafc*?SrlWBJS***f*fc«>. #B2 7^2 7' l± 
ME*-*. d^H, WKIOT<0*#* t *W2 7*2 
7' sa&T^tt^4 0tf>l*J»lC*AS*U ®8&IJ 
tft3, E»SieF2 1, 22, 23. ffi^24, £«i&2 
6 ^MWHS14 0<0jE«*lllHMIIIISfata 

[ 0 0 2 4 ] 04 li^-TP FWB83 0 k ESSfflt 1 0 k 

0S&*«1 0(?5^tS«2 0. 5mmX 3 8mmX 1 . 5mm. t 
-;PHffiii.3 0<OJSSJ±2mm-CfeS. 7°7X<7>?- 

OfitiMSi o«wi. -e-f o»«-A'i*w 

113 0M#Ofc$r4£fc i lMftA«:Sn-5 

wt%Sb:tf. *l/C, fi&Bt±Pb-6 0wt%Sn#£ 
fflVvC!Hnfc««L;fc*£***-. ft^frfa (3 8mm) 

7X<?>A# : 5HI£^LTV>.&. 3I&1 Ocoft^lSjOfcj 

SfcjS^ (aiL<tJ±10/tmHrt) LTV^^gA* 
£>§. £<^fc3£ti£a^«»rf£k. *-/H*WM3 
0^»BS3i*l±l 0~2 0ppm/*C lC3SS?$ixT V>S d 
k**SaU\ ZtltzHLBCOm^i. 22~30ppm 
/*C tfDttHOTtjET**ik4r*LTV^. Pb-6 

owt% s n«ti®:^^< wmsm i/wv **m-ca tfc 

V>. rilCSLS n-5wt%Sb*J2 5<T)i%&\t. WM. 

fm&Rtf £c9£k#v A k B ^5H"C : E — )V Y- 

Sn-5wt%SbW25 <7>*§^>3t*:& & WfcWMX'h 

[0 0 2 5] mtil. »2X*:W2 5kLTSn-4.3w 
t%Sb-1.4wt%Pb#k^J&58*l 5ppm/"C 
— K Wfe 3 0 £«*-&*r£T3lfflLfc¥3*ffr&S4 0 
<7)*&tt, i&m*M 7>vm& (-55—1 5 0*C. 5 0 
0 00) f^SiSlSS^^ T^MM ( 8 0-C, 8 5 %R 
H, S^93iO«JE: 5 00V, 1000h)5r^L 

— -ft^ \3.A,tm2 5tUPb-6 0wt%Sn«^Sn 

dP= {&/tc) dT 

cii-c. dT: (j§Bfc^T^JK) - mwmxm.) t 


-4. 5wt%Sb-l 0.4wt%Pb«. *-/H>*8Jfll3 
0 k tTSfc^5g*8ppm/X;at/2 5ppm/*COX^-> 
@IIil£JB^*:¥#ffcSIHT{i. mSKO&KlM 
(-5 5-1 5 0-C) 2 5OO0*Jfc"»)J&»'5>IHra5ft 
(21, 22, 23, 24, 25, 26) \tA,fzmffiM 
2 5c0^5SI»T^±t. §IS<?)[l]g&miB#*fc^*l.&. 

«*<o*ai«a^^Txitsfc(8 5x:. 8 5%r 
h, wsmmms. ■. 5oov)fci-ptt, kbbhh 

5 0 0 hTK*3HItf> , ?-f 3 VIC i 

Clftli. *:-;PK«fill3 0-S<£l o@^s 
BBtflffllU *#O^S4 0rt^A$ix^v^&ye 

[00261 LfctfoT*fWfCli. *«Wfcl6V^E 
^1KigIt*£3rLTV>£Sn. Sb, Ag, Cu, Z 
n. I n SX* B i COP 3I1R § tlfc 2 SfSJiLkcO^R 
fcPb*±jft»fcfStt/C«W2 5k. !&$3g*a s l 0 
~2 Oppm/-C fcWH$*K: J &-;H<«»3 0 kfcS* 
<i/W£tt2 5+<0PbigJg£ 1 Owt%JaTlwSI 
Si"* £ k lz X 0 . WdMaWP^icWflSHflsSfife* 
*»friSB4 0£&tt-e#&. 

[0 0 27] t^L^^. {±^»2 5>t>^Pb?gffi 

S b M&Astzttb Sn-Sb-Pb 
W&&ft#f$tf&*7f;'$-. (a) (OSn-4. 5wt%Sb 
-10. 4wt%P b«0%^-(i 186. 6*Ck 224.9 

^lSftSfef-^. ^iSfflISrm2ia^tf-^kSd) . 
(b) <JDSn-5wt%Sbc7)^-(i2 4 2.6 , C 
U-^Sr^LtV>S. ZWXolZ. \&Astm 2 54>^5S 
A^S^) P b *^ it k » S n - 5 wt% 

Sb-^**Oit^«fc OAili^lSv^aK-C^llJ&WS 
tih. H6{±^ n a p^SPcoBfffl«^0S:*-r. MHS?- 
2 2 {i^JS16ia« 3 ±(C«X3tfftH- 2 5 3*U ^ F 
ffiSi3 0tJ:t3lsaSfLtv^^>. £<0gi5^fcTUybE 
tt£tt"t|iA,£tttt" (Pb-60wt%Sn. M^: 18 
3t;, f^ag: 2 2 5X:) -tS^ft^*ll^^Sfl-S» 
k. *^2 2$rll«L/v:Sn-4. 5wt%Sb-l 0.4 

wt%pb«2 5\mttfrt>&£*m®tfte< l zm') . ^<r> 
rati. 1 6 m<r>mitBS&z&rr&. -^>isi. ^M^±^ 

*£2 5ii 5 E-/H<«B3 0, 0S5a«RlO, *f2 2f 
ffifcZti&®8m%lzii^XEM-)} : £&tt&. itA,tm 

25?>imwmmz0 (38oo PP m/-c , tmmm* 

him) . E^*Sr/c (0. 2GPai ) k~f Sk. ^ 
Strife (186.6X:) ~?fifc»T ( 2 2 4 . 9-C ) com 
•CSrf ^{i^i«2 5 (7)^73^ d P(±( 1 )5$-CSl$ix 

[0028] 

... ( i ) 

•f&b. dPti*«38 lkgf/mm^k^O. E7J(±A«B^li 


(6) 


^^10-79453 


vmrn. i o k*-}vmm3 ocr>%.mzmmJiFz & 

[0029] JJBiSXrtfS&aj k 3 BBt&SM&Sr 

k l/t, *»S"CliaAJ««2 5tf)P big 
*£1 0i*%jaTtelOW*. l27J*Sn-Sb-Pb 
3M^«W<OiM6t:-^5MEOP b«Ktt3Ftt£*-f\ 
z. z. X , MR e- ? SMEllliX^fW lmgS^O oi&gS 

fc, [38te:Sn-Sb-PbJ&te^#088&tr— 
K<OPb«Kfi5#tt*3i^. SSl®J*t-^?a!Sli«K 

k k t> tM&pizmtntztt lx . m 2 mix- ? ias 

1424 3*C (0wt%) t&>£>2 1 0°C (*52 0wt%) *T 

C = A • p p • t p / p p • 
;i"C, C : Pbigjg 
A : P b - S n-^Ji^t5ftS P b COMMit 
P p : Pb-Sn^JIOjtJI 
t p : Pb-Sn-&AJi<0«S 
P 3 : £3W<Z>itff 
t, : ^3»?)J¥£ 

fc&*CKBS*i*CjWKA. P P , t p , p., t s <0P 
*»4>aHR3*uteJ«a:< k & 1 lei K>smZtiZ>. 
[0032] 

[00 33] [|Ufe^lD3(s:|l*SCT<WW^|{e4 0 
(i. 0 1 fc^ Lft J: 0 tc . A 1 « 1 a±fB{ctfiBMRM 
2 (8 OAtm) £:fi-LTllfE&Ji3 (70/tm) #jlfS? 
»*SnfcEIII*«l 0 (2 0.5mmX3 8nffliXl.5iD 
m) _L(c. imW**F«*k Lr^W-HDSFET 31^2 
1. -fe9 5>y^«f-y7«at2 2. f7 73yfyf2 
3*»£>&&g»*^s *LTU>' ! W3*>£>&£a6H L 2 4 
#Sn-4. 3wt%Sb-1.4wt%Pb(±^*W2 5lZ 

i. vmmb&iflmmtzB&tisti* *&im^mk2 1 

45*1, £*lfcS>JWMW&2 1 . 2 2, 2 3, 24. 2 
5. 2 6^»E1 0£f&I8B*l 6ppm/*C ©XsJMfs' 
tSSt 3 0 |c «k 0 h 9 y X 7 r H LTSf»± L 

[0034] *mm?mmm4 o 119 

■MBWftttMfH- htztxnnis hv-JV&i&ftmZtiX^ 
* . - <o¥*tt£lBli. f h a-^ I C 


A,tm<vmti%Mtzt:*>izii. mumx-?%ug 

*HS<» m2i8^t-^iaS3&*igJV^k** J e«T*S. 
£<0HL 3Sl"8l^b-?3$J£:0.5mW/mgOT. S5 
2«Jfte-?SWE : 2 2 5*CJ2U:"C&*£ k b 
W Z<7)l:o%m!!Zfr hmRZitZ Pbm&l±l Owt% 
JilTTS>&. 

[0030] £JLhO*fS{tl;:J:*Ui\ 7'J y MS8»v 

[0031] btftfSttffiAtcP b - 

Sn-£&JI£i£fr}\ Sn, Sb, Ag, Cu, Zn, I 

Sb, Ag. Cu, Zn, InaifBitf«^W[S 

tut 2WBua±<oAiik p b a»fcfc4-££*r £?&£-r& 

k k fcfc. fiteAtM^P b«*fc 1 0wt%ja,TfclSS 
p + p s • t. - (2) 

jbu ms.2oov»oj^—Mosh^>> ! x^^mfi 

t(«AC/DC3yA'-?fiit LT«7iT'*> 
S. *HAC/DC3yA'-^^lt -y^> 

rmmt. i mh z -c-^9 o x&jco&mtf'&^tix v> 

!»„ dflli. ( 1 ) iSmSE. jfimflE«S««g. ( 2 ) 3$ 
IfeffiSlSil. (3)^-MW0». (4)V7M? 
-hStl, (5) «ttO}i-o7t2<lW'?V-MOSV7 
yy'X^i LT V ^ S i k tc^o' < . 
[003 5] >l^ftgl4 0tt, 02fc^L^J:d 
£SiB L 24£Pb-6 0wt%Sn-£&5 llCj;0t±^vf 
WttT. 7•U^^S«5 0±t^^g^$i^i. (OT, d 
<^XU^T 0>h k g d ) . i <0HXrt£ 
#ttT'ti. ^^*«c7)0r^SS^-P b - 6 0wt%S n 

h * mm LWk, m=F2A imsffuzmm 
mzttsz-f 6 id (,z±.n¥mimw.$:]gm l , 
2 2 5°cfcjnsfe-rs. *^s^o#«#sia4 otit 

mWftUcr>\BimUtih2 1 , 22, 23, 24, 25. 2 
6C?)£X1)K SlKit-^M^O.lmW/mg & 
Tkffi<*LTSS2©g*e-?i&£#8;2 4 1-CksV^ 
Sn-4.3wt%Sb-1.4wt%Pb<i^*«2 5T^ 

^»{±^'«2 5coSMi:^:<^t=5:V%. LWoT, 

[0036] dflt^U P b - 6 0wt% S n(±^/^^^ 
^Sn-Sb-Pbmt'»(PbiS: 1 5wt%) 
I>ZX 015188^2 1 , 22. 23. 24. 25, 26£ 

es&»ki oiztswLLfcimm^mwmm^m^it. 2 
2 5'c<?>7 u >hmazA,t£miJLmz}5^x±m±A, 


(7) 
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Pb-6 0wt%S nli^mSii-Sb-Pbm 
fc'W ( P bitK : 1 5wt%) |±, IPSBtKJ: 0 1-16 
ttOfMMBIfc^*. 1,22, 

23. 24, 25, 26* ^-/PFMBSOAWHIHI 
«1 0TK?tlSTO3tMl^mit5ff 
*M;8 Okg/niiD* JJLLfc3tU *-;H«tt»3 Ott0» 
SKI Ofr&Mttf-SfcPWt. ^Uti/C^f^tiMStfS 

[0037] SH2mm<OffiiKH-C'J -^«8S2rM^L^ 

tU.tfO.ljx A filT (EPHlimjE: 200V) fcffi< s 

S«*£t±. KBR 1 Offl* 7« ( P b - 6 Owt% S n 
UX^ffiU) . *LT. Kftftl 0114>3ffl (Sn- 

s b - PbmiA^mtmm )*io om Ajsit ( Mum 

JE: IV) fc*n**jjSU IHff$tfe*ttli»fc*vfirtf 

10 0 381 tea. mjum&u^i, 22, 23, 

24, 25. 2 6£tt£<Oi^Pb-5wt%Sn»£JH 

wceimhr 1 0 catj tc«. 3 0 oxajUKoaue 

mjtfKFtt 5 0 0 v^Epjo^i 

0, i»2-Al«lHH4JB»'*-4) . LtfU *HS6 
ft¥*tt£S4 0(2* 3 0 0'C£Lh<^ftXjB^tSTVvS: 
v*fcabWillM2tt£fl;l,T*Jfc-r, ifEcSSHEO 
®Mz£-oXi>W!M2-A l mnB&&tttM&K& 

[0 0 39] 01 o«, SKIM ?jVttRt=J:&. f-y 
7l^f«^«£#ftaw^»«BiJMrSrii^. 0*<O 
oa«± i E-;H i *III3 0*Rt«rV^*d', □9Hi*-A' 
KVHS 3 0 *Rl*fc*^***iWi**\ 
3 0 SRJWfV^Wtt. OKlM ^/KO»<OWa-ffii 
SoiaKUCi 0 . RBhM ?;i^ctf^6 . RShM ? 

M2 0 5deg tf^feftTTt. 6 0 0 0 EtoBWrcWWiJi 
£>*T.&WDE|J). §fM=wUK^<^lll£«Jg«£I!l£ 
afflUTDWtcSTIiftii;, ««0>aHW*etf#S>*i 

*tt (iOKH : 7 Odeg ) lc«slt&K0M*ftJEII(>« 

te*v*ttBBW*tf»6*ufc<0Ji. ( 1 ) {±i«2W2 5 a 

( 2 ) F1R3 0 it EKfflS 10k O-fMWMH 


<. 

[0040] Hi ltt, RftlM?*MfctcJ:&. 

ojLfrttH l 0 it Hfll-c* 6 . 3 yfvt^ 
OSSHfcfcfl 1 (iSSH : 7 OX:) (c&ft*ttM*HlrIi, 
*&1 OOTJIIIJSLhfcJtJeSih.*. £*>J:3tC*v*BR* 

^^n-'j^a) a«i ok^jKaww^a^ 

[0 04 1 ] HI 2{iVN°y-MOS FET*HW*» 

5S^8ppm/ , CSt^2 5ppm/X:c7)%^ (JfcfttffL l±A,i£ 
M: Sn-Sn-Pb^, Pb*&g: 5wt%) 
i»l»AJ±aj*iM ^;Mft27Jia*T^S*lfcTj!!aaMW± 
#*jRLTVvflrM»|c»U ft«BaVCtt**i.«i2 
0 0 OE&t/4M0aEiRTJJ*£*bTV^ . CK?D«fc 5 
fc:*3Sfcflm*ft^E4 0«^fcJ[^S8Br*Nlrtff#£> 

[ 0 0 4 2 ] 0 1 3 l4W^«Wt«*^)«BR»WR» 

/•C&tf 2 5 p pm/'C <7)%& (ttttW, l&Astm : 
Sn-Sb-Pbl, PbjffiS: 1 5wt%, : 'JV 
«ff ) Sr^-T. ifcRAliiiflE^^ ^;HS277EI^asrc 

«E»*o%ft*trv%&<otc«L^ ftiKBai/c{±^ 
^ 5 o o ®mf iooo Eua»T««*«o±»^ t 

X^Z>. z. <r> X a (=4^»fe0l¥#f(c£rR4 o 
[0043 ] ±3*UfcJ:dfc:, tt/^H2 5t^Pb 

fe. hi 4(±{i^fv^ft(tH^r^*tl3tts^^ , B ^^co»fffl 

fS5jum*)Pb-60wtXSn (It*: 8.5g/c 
tf)ftoll25A, -eLT. BIR»R10fig(CSn- 
5 wt% S b MX****-.* V 2 5 B ( ^S^SUWPS : 
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3 0 u m % itmftnitM : 7 . 3 g/cm3 ) iflgtlfbtlX 

ltA,td2 5 BISSAU S n - S b-Pb!li^2 

C=A • p p • tp + B • p s • 
uIT, Pp fcp s it^fl^tiih^^m25 Atit/Ji 
25B<7)}m. t p ht s liWm#>-?#Jl2 5Ai: 
\±A,i£2 5&<DWZ. ZLX. At Btitf)-? §Jf2 5 A 
t ktA,f£2 5 B ^*5(tS#^J^oaiJtT-J> § . 
[ 0 0 4 5 3 m 1 5ti ( 2 ) 5U: DSraJSftfcfi/Uftt 

A(±a6o£)f 2 5A#Pb-5wt%Sn (JtS : 10. 
7S/C1D 3 ) s ttt8B(iPb-6 0wt%Sn s *LT. 
fftl£CtiPb-9 Owt%Sn (JtS: 7.4g/cm3) f 

S. Pb jftgfi. ii/W; 2 5 B 
<3rSi:<KT-r&. ffiiSA<7)i&£-{i/U:2 5 B#6 5« 
mJ3Lh N -f-LT. *ISBcr)^-a-2 0AtmJJJLh-C. Pbjg 
J&(±1 0wt%JilTf5:-g». ifc, Hmccr>Wr^i±. ttA, 
ti2 5 Bi*5 jumJaTrfc P b%K£ 1 0wt%OT£P 
fi-C'£&. 5^mJjJLLT*>ix(fPbigJSl 
Owt%OTSrJt^-r^ fc*>*-C'§ l..il6liPb-Sn 

^JfCS^-T. ftlSAiitf>-5#«2 5A£Dff$ 

*«2.5/zm , ft^Bti5/im, -fUC^ fifi&ClilO 
umcr>ig&T'$>&. Wf*u7)*§-£-i> . (2/W£J12 5B# 

^PbiSli, a6o#J!2 5Aco«jdDUiIS§. Xti. 

jitwf 2 5 b <r>m- s <t o xmmztitz . ti^i 

«25WPbaiK{J:. £*U2WMM5*fc i-oXi) fflWX 

[00473 c*ifeW2 3 *mmmxit. zmm^t l 
t«o i g b Tm^mtmfyj m^mmmmL 
ti^m^miz^xmmr^ . 
[0048301 nt^mmm^'mwmw.A o zmi 
-t&ffimmxhh . ^<n¥Mwm.W4 on. aiki 

$ 3mm, Wm 5 5mmX 7 0mm) 1 <7)±M{3X^ v-ffiS 
ttM (JIS3 5^m) 2£:frLTlBIE8U8 1 0 
0//m) 3A*jEif«BM3ix£®8&»£l 0_k£, I GB 
T»?*tt( 1 3mmX 1 3 mm, 4ffl) 2 1a, rJM"*- 
KS^Stt ( 1 3mmX 1 3mm, 2ffl) 2 1 b „ LTJg 
: ?24*>\ aflE^S3±{CSn-4. 5wt%Sb-4.4 
wt%Pbt±/W?fvf (Jf:$2 0 0A£m) 2 5t<t0#mfi<) 
at^tHSW^Ill^^itTV^I.. **2 1 a, 2 1 

b kmWlMM 3 ffllZliW&3 0 0/*m<0A 1 V--f-f 2 6 


z>mi&&m<?>mmiz ( 2 ) ss-caisixi.. 

[00443 

s/Pp • tp + p s ■ t s ••• ( 3 ) 

£>?>*g$lcgBi&2 1 a, 2 1b, 24, 26^StlO 
it. ?*£mmi 2 P pm/-C CDJl^v-«fli3 0t h 

[00493 JjLh^««j&>4,5:S^f«^S4 Oti. x 
^»Bi 3 0 flb^dSo* 0 £W LT V vfe . OS 
{i3 3/zmi;/h$V^T-&-5 7t. Al^lcO^OM 
-?-Dfi<i2 6Atm(gBp^,2 1 a, 2 1b, 24, 2 6<9 

^m\m^xm^zwx.htitz. zntzfr, M21 

a, 2 1b. 24, 2 6O*g«^t0ii^c*«2 5Wi. 

^ii?>*oaetTi^v^ — njy»3g^9ppm/ 

°C fl5x#dfH»Jli3 0K:J:o-Ch9VX7T-5E-A' 

D£\t2umb'hZfr->tc (ZKlCD^MS.: 22u 
m) „ 

[00503 ±j£c?)*mmM*mftmWi4 ori/hmm 
^mtb&mz. mm. 1 o nwrnt 30—100 °c<?>&m 

umtkcom^ (21a, 2 1 b > -a 1 mi m(omsm. 
it. #mkM¥mfcmw4 oxitmrnsmn 1.07 
fexhhniztth. itmmmwmm.xit2 . 2 5mx 
h~>rz. c\cotio tz*mtm¥mmi&4 0 <mm@£. 

\i mmm 1 <r>^ t mmiz. itA,tm 2 
5 iZT&k^mm^j^mv^^z tmf\tA,tm2 s g 
#owi!Bft5Wt*HWt 4 z k izmm vx , {i^f^^^£7)^R 

it«w»ft^a«±*iyfe0!i^*sa4 0 1 rkou 

U . C KffiH 3 0 - A 1 « 1 D |Bk^Km>T 
5. 2|^lgt^I^^g4 oat/Jtiswi^if^ 

S:lZ. TXtSM ( 8 5°C. 8 5 %RH , 

C1HM13-A1«1@D (OmamS: 5 00V) ^10 

oohjfet^. ico^s. *mmm¥m&mw4 ocom 
mm cffii£3 - a 1 m 1 d n u ( enjnmffi 1 

2 0 0V, Sift) ^0.1/zA 

sski^05 0 0 hnme>$mx cmi3 - a 1 si 
^5®*s$r^t^„ z\cd& 6 iz^mmm^mw^m.4 
oRVim&m$ftmwt<?>ffix cibs3-a 1 si 

c*-/n««ii3 0— a 1 si 3 mftmmis'&cnmgiz 

Scf<fcOT, *HStM^^a4 0T{±*^-*<{Ii: 

A,zm\ztt%\.\(Mzfih. stmt¥mmiw.xitwm 


[0051] on. 0 1 x 

3lC:4fflOIGBTS^2 1 at 2fflcoy>f X-Vm? 
2 1b&mUzim2titz®S&Zffij&LX^h. ^<7)¥ 

fc^^lEI&fc tfcLUiWtlcJ: 9S»Lfc. o 
IBS 3 13 (@PH : 2mm) *>y-?« 

WLiomw-rtibtfo. iua ut immj±: 12 

•£LT. M^l 0«4»4ffi (Sn-Sb-Pbllit 
*SW3«B. PbiftK: 12.6wt% ) **1 0 OmAjjLh 

(enio«ff : iv) tm^mz^L. tm*mmizn 
too52] mmm 3 3 *mmM*mte%m4 0 1±, 

HlfcH«O«ii5:*LTfc0. Al-SiCS^ffi 
l«-±ll:aiffill2 (8 0/im) *^UTMEI» 
S3 (70^m) £igift0j£L*:[IIg&MSU 0 (2 0. 
5mmX 3 8mmX 1 . 5mm) ±fc. ^ffcfii^tti: LT 

FETS-^2 1, -fe7$>/^«f••yr 
ffit^:22, ^-•y7-3>'7 ; >-9-2 3*^^-l,S«lfR : ?. * 
l.Xmt>>L>ts:Z>WF2 4#S n -3.5wt%A g - 3 . 5wt 
% P b liX,rt$f 2 5 i 0 JSSfft&tflfSMWfcil*? 
*U ¥#tt*?«#2 lW±&J|iS§l2 6fc:J:Stf>'7 r >f 
^ftfmZtl. Ztlt>co&m&fh2 1 , 22, 23, 2 
4 , 2 5, 2 1 0 £g&ffiS5Blp 1 Spw/°C <0X 

[0053] ^mmmiz&^x. a i - s i cn-£*«g 

0—4 0OAtm(OS i CcOJE^^m^JiM 
A 1 Z'SriitSltX'ftK.itOX'&h (Si : 7 5 

%) . a^SKlOftttli. ffiK: 3.02g/ctf > 
fstgap : 1 8 5W/m • K, ft&B3R*S : 6. Oppm/'C. 
■Y^*: 2 5 5GPaTft5. 
[0054] *HJ6fiJi|^*^a4 OCii. 09 

Ji, * t- <a-)V I C L , WJE2 0 0 V 

cnyA'-^^Sfflfc LT»aT?>S. .ItUi. ( 1 ) 
3KSK, ( 2 ) igs*&a«S«g, ( 3 ) 

^--MSftiaK. (4)y7fx^-mi, (4>» 
\*mLx\^ztizm~i<. 
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[0055] *$mMx\*. mmm 1 6 PP m/-c 

c^x*^ ^ttlBT r-*-/U K Lti^mim 

MfcfBKbfc. 01 9»*E-/H<ttfI!ifclaIB&3£Kfc<9- 

;u KMB^JRHSW**:*; § < & £> Coji77 §= & 
ffifc^LT^S. S«lOc7)1a«8-?-0*ii2 0/xmT'fc 

x?t Ymz%.mft®mji&mAZ tvz^ts 
iz-tztzMz^ ^-fu^mmmi o^^m^^m 
mco±i 0MmamzmmztLx^h<£mtf$>&. z& 
wbUfrk* *mmmA i - s i cnizimi zmmLtz 
m&i>. *->i>vmm3 ovmawmti 0-2 o P pm 
/'c izmmztix^&zt-fitmtL^. 
[ 0 0 5 6 ] *m#mw.*-mz 1 . 5 n-mtfrt, 

3 0O^5g***l 0~2 0p P m/'C fcPg§*UO*£ 

^*^S3 oo^ti. a«i o<7)®.i$imim±m\ 
m2omizi$Lx imxbitz. ztiizttL. 
ffiii<^sy»3g^i o~2o PP m/-c im<7)¥mmm 
umm) x-i±. mLio<Dmmmimmm:2om 

1 0 <r>wm&mxh -> tzcon. c»s 

HD ra-^B^e^t L^«g« («ia) aWtfcJWlvtA 
xhh. ^£-;U Hffiflg^J^g^ 1 0-2 Opp 
m/°C tC«SSnTV^ifWBam!3 0Tti. -^BrtgP 

1 OcomSr^SiT'WiM^^^. 

[00 57] I2 0ii> iSJS-^-f ^/HSHl-iS. f- y 

rj|^«i/<^ft»t»wJ!MK^B»W**t-. 04»^ 
OEp{i^->PHffifli3 OSrgft^V^^, DEPte^-^ 

HfflfliSO^S^^^^fl^ix^-r. ^-^Hffifli 

3 0 &mf%\>*®irn}Mxtefi>mm>t>imtimmzm 
mt&b, ^-)VYmm3o*m.mzi$& (dep. as 

120 5deg ^frTTt 6 0 0 0 ®<7)&&X'W.mi.5L 

izimx'^-?m$m&fimt>tiz> . tm&t> 
*m#mw.4 ocommmzktt- (asu : i odes ) 

jmkMTZcoXdlz^M&mft&'&tztifziO 
it. ( 1 ) UA,tm2 5 BflcWifcBJRftBttttfcirL 
"C^Sikfclni-C, (2) =e-^H^8g3 0i:tllSSS 
«1 OfcO-ft^BtrtgCtSTJSrrt^-f. miBSS 

<7)fimj]tfmgLi$tLX i> \±Mzmm^mx%fotitm 
mL%^ztizm~3<. 

[0058] *mmm¥mimm4 ox-a. *v7a> 

[00 59] JIlC, ^SI^S4 0tiPb-6 0wt%S 
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nUXrtftcj; OT 'J y YmLte&A,imV ( 2 2 5"C) 

&g&&2 1. 22. 23, 24, 25, 2 6<9£T#*. 
SB 1 «R^t-7§kKi*0 . 3 mW/m sOTtfi< L 
T»2«a»e-^aUbW|&2 2 6*Cfcffi^S n-3.5wt 
%Ag-3.5wt%Pb l4*,«*f2 5T««S*vrv*«. 

[0060] iTfUdtf U P b - 6 0wt%S n{±/U5# 
^Sn-Ag-PbSI±^ (Pbjftg: 1 5wt%) 
CiOHIKgP n a p2 1 , 22, 23, 24, 25, 265: 

msmm. i o cms L^ammm^K^rit . 2 
2 5 °c<7tt yyh s^{±^!l^:#^tISCt5 v '>T_t.lB(±^ 

*fW»*B*llU §6«rt^)III»jaR3WWUfc. 4*. 
tzffi&Ltz. 

[0061] nmi2M09BiinTru-^«i»wetft: 

fc i * . *»Sfe0S¥#ttSB4 0 fciKftft 1 0 ffi*H vj* 
*U>#0. l*iA J2TF (EPME: 2 0 0V) 2:<g<. 

0ffl«t»7« (Pb-6 0wt%Snl^3t*Saffl) , 

T. a^HRl 0fi§*7ffl (Sn-Ag-Pbm^ 

mm) tfl OOmAiiLL (EpjD«ff: IV) fcfcv*** 

[0062] iy_h4T'C. 9^£J8lvC*%!li&i)l9J 

[0 0 6 3]*^B3^fev>TAl^l(i N mjfffl, 

ft, t'j/fv, fyrxr-y, Km, m- 
^-m7$*-h&&&m. m-^^y^y-m^s* 

#5. 4fc, Al-SiCS^lj^ij, A 1 v 
H 'J -y --y :WM?cD£JRT"tt#T-# . * L, 

t\ SiCgflJAIN, A 1 2 0 3 , BN^CO-b^S-y 
?X$*Tft#"C#£. £;h.£>C)Vl- 'J y^&JRfc-fe 

*fM*^»»*?l#ai-rfc«>fc:tt, <i/W:1*2 5i: 
LTSn, Sb, Ag, Cu, Z n , I nRX/B i crffi 
*^^^^2»iUUiO^JKt P b £±j&fri:-f !> 
1 0—2 0ppm/X ^«HC «t & h 

[0 0 6 4] *&wizt5^Tmgmm3te. -yt-iv. 


[0065] izftmz&ux^-frvmmso^ y< 

j%ucQfm^mfi^-/uFm®s)gizmtT . e 
«<offl^^^^t^-prsgt-$>s. 4*. 3-A^ttx*f 

^MMBfcfflVvWteTfc. -f-^«!MW»3&*l 0-2 0 
ppm/r comBlzMIRZti&m*) . 

[ 0 0 6 6 ] H2 1 te43KfflaK^&K^&¥3|ft 
^«OB3rE0£^\ <l<y)¥*tfcgS4 0{±. 1:747 
1 0±MC^«EISU13 #gtf^j£$*i*:Il]8&g 
*1 0±C. ^#**?«*2 1 , Ml? 2 2 , 2 
3 , 38^2 4#. 2 5 (c i 0««»At^ittKr 

C@#§ii. *»*S^^2 1 fc«^R«2 6 fc J: h 

4 ynmtsti* ztit>ntmm&2 1.22, 
23, 24, 26*mm ozmwBs&tfi 0-2 o PP 
m/-c cas?stifc*-/n«ffliii3 otci oinafWfc^ 

ihSil. *LT. li^2 5*5Sn, Sb, Ag, C 
u , Z n , I nSl^B i 23KHJ2LL 
^^fc P b Sr±fig7>t U P bSgtfl 0wt%JilTfc 

mm. &&mm3t txacn, a s , Ag-Pd, 
Ag-pt, Aum&i>%&mmimm&Th&. 4 

%ixTmmizi*zti&, mti£. 

[0067] 

[lasofsm^BB] 

[@l ] *l6HBco^«#^aS-SiBJi-SBfMiaT'S>S. 

[02] *^(7)^^g a ^|^BJ-f^ff a 0 T$)So 

[S3] \tA,fm<nmi%mmimzwmthmmmx' 

[H53 Sn-Sbm^tSn-Sb-PbII± 

[06 ] &.syt»sc<o8ff®gS5Sii-e&6. 

[07] Sn-Sb-Pb^ti^'WcolJl^e-^^JK 
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CO P b iagfic^S Sr^-t ^7 yZ'hl. 

[08] Sn-Sb-Pb^t;LW£m>^*e-?iaK 
(7) P b ilStfefftt *5Ft?y yX'hh. 

[09] -HSfttfU^ttgao^n »/ ? 0T-& & . 

[Hi o] ^v7-immt&tittif&cD!m.%mimt 
[sin +v?*>7^\tA^imvmsmwsi 
[012]mos FETm?mmmmi<7)imz* 

[01 4] ^A,tdmmmztiif^&t§m^cr)mmm 
$mx'h&. 

[01 5] ti^ittW&cOJi^iJlfcfcft&Pbigjgfc 
[01 6] Ph-Sntb-iZcomj&tPbmmtfl Owt 

[01 ] 


H 1 



[017] -^fife^^«^ia*i5iBH-rsiifffi0-cft 

[019] *->i'Y®m}i®mMtcr>--wimcr>* y ) 
m&ftc$?yyx'foh. 

[02 0 ] ^-x7«t»i:#:(±^i#(t^OSBffi^5!gSfr*^ 

[021] ^mi^mmzmw^z^fagmciMm 
mx-hh. 
iw%comm 

i-&m&. 2-tmmvam. 3-&mmm. io- 

E8&»SL 2 1-4^*«fa#, 2 2-f-/7«S 

tm . 2 6---#a«am. 27, 27- 

••••WH. 3 4 0-*NW*§ga. 5 0 

-*H»&*«L 5 1-m20^«. 


[02] 



[04] 

m 4 



10 To 
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[05] 


Co) Sn-45wtKSb- T04wtKPb 


(b) Sn-5wtKSb 


[09] 

0 9 



1BT.5 22S. 0 262.5 
TEMP *C (Heating) 


187.5 mi 2BL5 
TEMP "C (Hearing) 





(13) 


#gfPP 10-79453 


1000 
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Sflttf-f*;u» (H) 


10* 


[013] 


[014] 


13 



2U?<r**ft (0) 


10 4 10 s 


14 



60 

E 50 
ft* 40 
S 

CL 30 
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